(e.g., Eisenberg & Strayer, 1987b ) but it may also be involved in antisocial behavior (see e.g., Bischof-Kohler, 1991) . People with autism have been widely described as lacking empathy and being insensitive to the emotions of others (e.g., Baron-Cohen & Bolton, 1993; Frith, 1989; Happe, 1994) . People with antisocial personality disorder (APD) have also been widely described as lacking empathy and being insensitive to the emotions of others (e.g., Blair et aI., 1996; Bootzin, Acocella, & Alloy, 1993) although APD differs markedly from autism. People with schizoid personality disorder have been described as lacking empathy (e.g., Wolff, 1995) but people with Williams syndrome, despite having intellectual deficits, do not appear to have an empathy deficit (see e.g., Semel & Rosner, 2003) .
How could empathy have evolved? There are two main arguments: 1. The demands of the complex social environment in human evolution have selected for CE because it enhances social functioning (Byrne & Whiten, 1988; Crook, 1980; Davis, 1996; Humphrey, 1988; Jolly, 1991) . It enables humans to understand and predict the behavior of others in terms of attributed mental states. CE facilitates conversation and social expertise. Accurate CE can guide the behavior of parents as they nurture their children (see e.g., Staub, 1987) . More generally, CE helps us to manipulate or deceive people to our own advantage and gives us a chance of realizing when someone is lying or holding a false belief. Milestones in a child's development of CE seem to include joint attention (first appearing at the age of 9-14 months, see Baron-Cohen, 1995) , pretence (18-24 months, see Mitchell, 1996) , and the attribution of false belief (approximately 4 years, see Whiten, 1997) .
2. EE motivates humans to behave altruistically towards kin, mates, and allies (Darwin, 1922; Davis, 1996; Vine, 1992) . Provided we can distinguish between our own emotions and empathic ones (Crook, 1980 (Crook, , 1988 , EE could promote inclusive fitness. (Inclusive fitness has a direct component gained from personal reproduction and an indirect component gained by helping nondescendant kin to survive and reproduce, see e.g., Slater, 1994 .) EE could have been selected for due to kin selection (Hamilton, 1964) , to sexual selection, and to the fitness benefits of having friends who are reliable reciprocators (Trivers, 1971) . EE probably underpins moral development (e.g., Hoffman, 1987) and may be a key mechanism of violence inhibition. EE appears to provide "the fundamental basis for social bonding between parents and children" (Plutchik, 1987, p. 44) and it might also facilitate group cohesion. Infants as young as 1 day old appear to have EE sensitivity (e.g., Sagi & Hoffman, 1976) . Davis (1996, p. 9) has viewed CE and EE as "two distinctly separate" capacities. Strayer (1987) has rejected the view that there are two kinds of empathy and some theorists (e.g., Bischof-Kohler, 1991; Eisenberg, 2000) have suggested that it is helpful to distinguish between empathy and pure emotional contagion. True empathy arguably integrates CE and EE. Staub (1987) has stated that CE is a precondition for EE (see also Blair et aI., 1996) . Hoffman (1987) has discussed the developmental interaction of CE and EE. Davis (1996) has suggested ways in which the two abilities may regulate each other.
The purpose of this article is to develop a parsimonious framework of integrative and predictive value. I present some simple conceptual models of the relationship between CE and EE. I try to assess the behavioral implications of these models from a Darwinian perspective. I then predict the existence of four empathy disorders. Finally, I propose hypotheses about the psychology of autism, APD, schizoid personality disorder, and Williams syndrome. Direct sensory input to the CE system is possible in Models 1, 2, 3, 5, and 7. Direct sensory input to the EE system is possible in Models 1, 2, 4, 6, and 7. Table 1 summarizes the models' features. Davis (1996) has provided an organizational model that distinguishes the antecedents, processes, and outcomes of empathy. The above models simply focus on some possible relationships between mentalizing and parallel affective outcome. I will not focus on the reactive affective outcomes (e.g., personal distress and empathic concern) that can be derived from parallel affect (see Davis, 1996; Eisenberg, 2000) . Behavioral outcomes of the models are discussed below. EE responsiveness that discriminates in favor of close kin, loyal reciprocators, and in-group members is likely to have been selected for during hominid evolution. As Goodall (1986, p. 386) has written, "If we know that another, especially a close relative or friend, is suffBring, then we ourselves become emotionally disturbed, sometimes to the point of anguish. Only by helping (or trying to help) can we hope to alleviate our own distress."
Emotions can be viewed as mechanisms of survival and communication (e.g., Plutchik, 1987) . Positive emotions tend to be linked to safety, security, comfort, relaxation, and enhanced immune activity. Negative emotions tend to be linked to danger, insecurity, discomfort, stress, and reduced immune activity (see e.g., Booth & Pennebaker, 2000; Millenson, 1995; Strongman, 1996) . Discriminate EE responsiveness would tend to motivate humans to increase the occurrence of positive emotions in kin, mates, and friends. It would tend to motivate us to reduce the occurrence of negative emotions in kin , mates, and friends.
Individuals who readily extended EE to distant kin, disloyal friends, competitors, and out-group members are likely to have incurred the fitness costs of EE without the benefits. Such indiscriminate EE responsiveness would almost certainly have been selected against. All the models are compatible with discriminate EE responsiveness. However, for Models 1, 4, and 6, withholding EE also means withholding CEo
Benefits of CE Without EE
CE is used to negotiate one's way in the complex social world of humans. But if substantial EE always occurred with CE the effect (and affect) could be overwhelming. It might distract us from our behavioral goals or motivate altruism that reduces inclusive fitness. Sharing the negative emotions of others may be inherently costly and sharing positive emotions that are not appropriate to one's situation could sometimes be highly distracting. Social expertise in a world of emotional beings requires the ability to understand the minds of others and predict their overt behavior without necessarily sharing their emotions. CE with minimal EE would also facilitate competitive, Machiavellian, and agonistic behavior. Successful agonistic behavior may often require CE (e.g., for predictive, deceptive, or counterdeceptive purposes) in the absence of EE-based violence inhibition. War planning is likely to be enhanced by CE without EE.
I suggest that individuals who could use CE without EE would have survived and reproduced more successfully than individuals who could only use CE with EE or not at all. If there are fitness benefits of CE without EE, then Models 2, 3, 5, and 7 would confer a selective advantage relative to Models 1, 4, and 6.
Benefits of EE Without CE
If EE can occur independently of CE processing, then empathic emotions would be able to influence one's behavior in a very immediate and spontaneous way. It might also result in EE being a much more effective mechanism of violence inhibition. EE that precedes CE may equip parents to respond almost instantaneously to the emotional vocalizations of out-of-sight offspring. In group situations, EE without CE could quickly distribute basic emotion and facilitate behavioral synchronization and group cohesion.
Noninferential EE is likely to enhance general sensitivity to the emotions of Significant others and it could quicken helping behavior. Such direct EE with perceived emotion might lead to CE (a possibility in Models 4, 6, and 7) but I suggest that the capacity for EE that can precede CE would be functional. This is not to deny that CE may influence EE or that EE may sometimes be purely a consequence of CE (a possibility in Models 3, 5, and 7).
I suggest that the capacity for EE without CE would promote inclusive fitness. If this is true, then Models 2, 4, 6, and 7 would confer a selective advantage relative to Models 1, 3, and 5.
Benefits of Integration of CE and EE
The ability to use CE and EE in an integrated way seems important in many circumstances. Working together, the two empathic capacities would complement each other and facilitate (pro)social expertise. For example, EE could facilitate prosocial motivation and CE could provide prosocial insight. CE might help manage EE responses. EE might guide and regulate the use of CEo EE could make us feel like helping someone else and CE could clarify what sort of help is appropriate. EE might restrict the Machiavellian or violent use of CEo Integration of EE and CE seems particularly important when interacting with family members and close friends. Empathic concern may emerge from the integration of CE and EE.
If the interaction and integration of CE and EE is often functional , then Models 1, 5, 6, and 7 would confer a selective advantage relative to Models 2, 3, and 4. Model 7 would allow sensory activation of the EE system to lead to CE activity and vice versa. The integration in Models 5 and 6 would be less flexible.
Overall Assessment
If (a) there has been heritable variation in the mental relationship between CE and EE during hominid evolution, (b) the mental variation led to variation in behavioral tendencies and inclusive fitness, then (c) natural selection acted on the variation in the relationship between CE and EE. Evolutionary logic can potentially predict the relationship between CE and EE in contemporary humans.
I have suggested that there are fitness benefits of using CE without EE, of having EE sensitivity that can precede CE, and of using CE and EE in an integrated way. Of the seven models, Model 7 is the only one that has all of these features (Table 1) . Assuming sufficient time and variation , a case can be made for expecting the contemporary human empathy system to resemble Model 7. I suggest that individuals with Model 7 empathy would have been able to invade a population in which Model 1, 2, 3, 4, 5, or 6 was the norm. Model 7 appears to be evolutionarily stable. These proposals could be explored using mathematical models or computer simulations.
Model 7 enables CE and EE to act as one integrated system in many circumstances but be separable in key circumstances of functional and evolutionary significance. Model 7 facilitates a balance between altruistic and selfish behavior. It could promote care of relatives and friends while keeping open the option of the competitive, Machiavellian, and violent use of CE. Model 7 is one of the models that can clearly cope with the evidence of neonate empathic distress and it seems likely that most humans can share the basic emotions of others without CEo (Bischof-Kohler, 1991, has hypothesized that perceiving another's emotional expression can directly release the very same emotion in the observer.) Model 7 may optimize empathic flexibility. The rest of this article is based on the hypothesis that human empathy resembles Model 7.
Variation of the Separability of the Two Systems
Some reviews have suggested that, after artifacts have been exposed, there is little or no evidence of a sex difference in empathic ability and sensitivity (Eisenberg & Lennon, 1983; Lennon & Eisenberg, 1987) . Davis (1996) has concluded that most studies support this position but that some evidence suggests that females may tend to be more empathic than males. Eisenberg (2000) has concluded that the picture is unclear but Baron-Cohen (2002) has argued that there is strong evidence that females do tend to be more empathic than males (see also BaronCohen, Richler, Bisarya, Gurunathan, & Wheelwright, 2004) .
If Model 7 is accurate, then the extent of the separability of the systems may have varied from individual to individual in functionally significant ways. Empathy may play a central role in childcare. As Plutchik (1987, p. 43) has pointed out, an "important aspect of empathy in an evolutionary context is that it serves to bond individuals to one another, especially mothers to infants." Relatively reduced separability of the two systems may facilitate successful childcare and social bonding. Relatively increased separability of the systems may facilitate competitive, aggressive , and violent behavior. Assuming that women have tended to be more involved in childcare than men during human evolution (a reasonable assumption given that men do not lactate and can seldom be sure of paternity) and assuming that men have tended to be more involved in competitive behavior (see e.g., Brody & Hall, 2000; Crook, 1971) , then the extent of the separability may have become linked to sex. Relatively reduced separability of the two systems may have been selected for in women and relatively increased separability of the two systems may have been selected for in men. I thus hypothesize that both males and females have Model 7 empathy, but that male empathy tends towards Model 2 and that female empathy tends towards Model 1.
This hypothesis could be tested by instructing men and women (matched for general instruction-following ability) to perform a CE task without EE. The target(s) would be emotionally aroused and the subjects would be instructed to take the perspective of the target but to refrain from sharing the target's emotion. I predict that more evidence of EE (e.g. physiological or neuroimaging evidence) would be found in the female subjects than in male subjects of equal CE performance. Similarly, when asked to perform an EE task without CE, I predict that more evidence of CE would be found in women than in men of equal phYSiological EE sensitivity.
Predicted Empathy Disorders
Disorders of empathy should have far-reaching behavioral consequences. Model 7 raises the possibility of four main empathy disorders in abnormal developmental circumstances. I predict the existence of two empathy imbalance disorders:
1. Cognitive empathy deficit disorder (CEDD), consisting of low CE ability but high EE sensitivity. 2. Emotional empathy deficit disorder (EEDD), consisting of low EE sensitivity but high CE ability. I also predict the existence of two general empathy disorders: 1. General empathy deficit disorder (GEDD), consisting of low CE ability and low EE sensitivity.
2. General empathy surfeit disorder (GESD), consisting of high CE ability and high EE sensitivity.
More accurately, I predict a spectrum of empathy disorders with the possibility of any degree of CE ability being combined with any degree of EE sensitivity. I define empathic imbalance as EE sensitivity that substantially exceeds CE ability or as CE ability that substantially exceeds EE sensitivity. The existence of these disorders would be evidence that Model 7 is accurate. Without attempting to specify etiological factors, what would be the psychological characteristics of the four disorders?
Predicted Characteristics of the Disorders
CEDD. This disorder entails EE-dominated empathic imbalance. People with CEDD would have major social problems and a reduced tendency to understand others' behavior in mental state tBrms. They would have difficulty communicating and they would struggle to understand deception. They might be gullible and honest. They might behave unconventionally and lack awareness of how others perceive their behavior. People with CEDD might find the social world confusing, unpn:ldictable, or frightening. They would be highly sensitive to the expressed basic emotions of others. (In emotional terms, they might have a confusingly permeable sense of self.) Yet with a CE impairment they might struggle to make cognitive sense of others' emotions and they might spontaneously develop ways of minimizing their exposure to other people's emotions. They might thus appear to be highly insensitive to others' emotions. They might enjoy spending time in the company of people who express positive emotions in calm and predictable ways. They might dislike spending time in the company of people who express a wide range of emotions, particularly negative emotions such as anger, in noisy and unpredictable ways. They are likely to experience both prosocial motivation and asocial motivation.
EEDD. This disorder entails CE-dominated empathic imbalance. People with EEDD would have a strong tendency to understand others' behavior in mental state terms. They would not find the social world confuSing and would have good or excellent social skills. They might appear to be charming people. They would have a good cognitive understanding of other people's mental states but minimal capacity to share the emotions of others. (In emotional terms they would have a very narrow sense of self). They might be highly skilled in the arts of manipulation, pretence, and deception. Their CE ability would enable them to appear to be sensitive to others' emotions but their behavior would not be limited by those emotions. People with EEDD would be selfish and tend to harm or exploit others. They would be unlikely to form enduring friendships or to be faithful to sexual partners.
GEDD. People with GEDD would in some respects resemble people with CEDD and in some respects resemble people with EEDD. They would have difficulty understanding the social world and they might be unconventional and deeply asocial. They might be gullible and not understand deception. They would not share others' emotions and they might sometimes harm people. However, they would have little ability to manipulate or deceive people. They would have a narrow sense of self. Because they would not be vulnerable to other people's emotions, they might actually appear to be much less disabled than people with CEDD. People with GEDD would not need to learn how to defend themselves from the emotions of others.
GESD. People with GESD would have exceptionally good social skills. They might be compulsive communicators and excellent conversationalists. They would be highly sensitive to the emotions and thoughts of others. They would have a good cognitive understanding of others' minds. They might be highly sociable and have an expansive sense of self. In some psychological respects this disorder might be beneficial but hypersensitive EE might sometimes be a burden. Also, empathic overdevelopment might be at the expense of other mental abilities.
Other Predictions
If males have increased separability of their empathy systems compared to females, then both empathy imbalance disorders should develop more readily in males than in females. A key prediction is that particularly problematic behavior is generated by empathic imbalance. The behavior associated with CEDD and EEDD should be more problematic than the behavior associated with GEDD and GESD. The greater the imbalance, the more severe the disorder. A method of measuring empathic imbalance might be of nosological and clinical value. The high EE sensitivity in CEDD and in GESD might lead to indiscriminate EE responsiveness. Do these four empathy disorders exist? Below I propose four testable hypotheses.
Autism and CEDD

Autism
Autism is a pervasive developmental disorder that appears to be linked to brain pathology (see e.g., Baron-Cohen, 1995) and genetic factors (see e.g. , Hughes & Plomin, 2000) . Children with autism have major communication problems. Social development, language development, and play development are all usually impaired (e.g., Cooper, 1994; Frith, 1989) . The overt behavior of people with autism is characterized by stereotypies. Their behavior often involves repetition and a strong resistance to change. Autistic people often appear to be odd, aloof, and in a world of their own. The autistic spectrum includes Asperger syndrome which involves relatively normal language development.
Ethologists (e.g., Richer, 2001 ; Tinbergen & Tinbergen, 1983 ; see also Archer, 1992) have analyzed the behavior of autistic children in terms of approach-avoidance conflict. Autistic behavior seems to involve ambivalence but the motivational balance usually favors avoiding, not approaching, other people.
Cognitive developmental psychologists have studied autism in very different ways (see e.g., Astington, 1994; Baron-Cohen, 1995; Happe, 1994; Hill & Frith, 2004 ; see also Whiten, 1991) . These researchers have focused on the difficulty people with autism have in understanding the minds of others (the theory of mind hypothesis). People with autism have difficulty understanding deception and they often cannot pass false belief and second-order belief attribution tests (see e.g. , Mitchell, 1996 ; secondorder belief is the ability to understand another's beliefs about the mental state of a third person).
Does Autism Involve CEDD?
I hypothesize that CEDD tends to be part of autism. The predicted characteristics of CEDD provide an accurate description of autism in many respects. The suggestion that people with autism have a significant CE impairment is unoriginal and consistent with the evidence. BaronCohen (1995) has argued that the CE system involves four modules and that only two to three of these modules are intact in autism. CEDD is predicted to be more common in males than in females and this is the case with autism. There is, though, one substantial discrepancy between the characteristics of CEDD and trad itional understanding of autism: CEDD involves hypersensitive EE and people with autism are generally thought to lack EE. Baron-Cohen (2002) has argued that males tend to be less empathic (in both CE and EE terms) than females and that autism is an extreme form of the male brain. However, people with autism do describe themselves as sharing others' emotions (see Capps, Kasari, Yirmiya, & Sigman, 1993; Sigman & Capps, 1997) and parents describe their autistic children as affectionate (Tams, 2001) . People with autism might emotionally empathize with others but they might tend not to express this empathy in overt or ordinary ways (due to empathiC imbalance). Also, it is important not to confuse attentional avoidance of EE with EE insensitivity.
According to Crook (1980, p. 244) , "The evolution of subtle empathic abilities is of value only if it correlates with an equally competent ability in discrimination between the states of mind of another and those of one's own ." Without normal CE, people with autism may not distinguish between their own emotions and someone else's emotions in the same way that nonautistic people do. Some people with autism may share others' emotions without fully realizing it. Lewis (2000) has distinguished between emotional states and emotional experiences. The state component of autistic people's empathic emotions may tend to dwarf the experience component. Staub (1987, p. 106 ) has pointed out that we must be able to "step back" from empathic connections "so that we won 't lose ourselves in others, so that we can return to our own identity." People with autism may struggle to step back (see Williams, 1996, p. 126) . Instead, they may rely on avoidant behavior to try to prevent overwhelming empathic connections from forming in the first place.
Integrating Motivational Analyses and the Theory of Mind Hypothesis
Archer (1992) has stated that the motivational conflict hypothesis of autism and the theory of mind hypotheSiS seem very difficult to integrate. If autism involves CEDD, then these different perspectives may be easier to integrate. If children with autism have a general lack of empathy, then it would not be surprising if they found the social world confusing or irrelevant. It would not be surprising if they had no motivation to approach people. But it would be more difficult to understand approach-avoidance conflict. I suggest that the motivational conflict in autism derives from hypersensitive EE in the absence of normal CE o A child with autism may be motivated to approach people who are expressing positive emotions in calm , predictable ways. A child with autism may be motivated to avoid social situations where a wide range of negative and positive emotions are expressed in ways that are difficult to predict and understand without CEo A person with autism might be motivated to help other people but lack the CE needed to offer appropriate and flexible help (see Blair et aI., 1996) . Autistic people might experience prosocial motivation without the CE insight needed to manage and act on it successfully. This empathic imbalance might be a potent source of frustration, distress, and motivational conflict. High EE sensitivity might often make attending to the emotions of others intolerably painful. Autistic withdrawal and apparent indifference to others' emotions may thus be caused by an EE surfeit, not deficit. Acco rding to one writer with autism (Williams, 1996, p. 217) , "If your mind learns from .. . experiences of emotional hypersensitivity that being affected feels dangerous and causes the pain and discomfort of sensory overload, all your motivation may be directed towards avoiding anything that will cause personal affect."
The avoidance may often be based on attentional strategies. Tinbergen and Tinbergen (1983) emphasized the significance of stereotypies as evidence of avoidance-dominated motivational conflict. Children with autism may spontaneously develop cognitive and behavioral strategies to manage their vulnerability to others' emotions in the absence of CE understanding. This may be a significant source of stereotyped patterns and may further reduce the chances of normal social development.
Advice from an experienced clinician seems consistent with the hypothesis that autism involves EE: "It is not true to say that they are totally indifferent, as the child with autism may become very distressed by the emotional behaviour of other people .... The child is most at ease if one approaches in a very calm way with tile absolute minimum of emotional content" (Attwood, 1993, p. 8) . Eisenberg (2000) has reviewed evidence consistent with the hypothesis that personal distress is usually the consequence of empathic overarousal. It is possible that people with autism become distressed by the emotional behavior of others as a consequence of empathic overarousal. They may share another's emotion but be confused about its source, unclear as to why it arose, or unsure of how to manage it. Because people do express a wide range of emotions, and because emotional states can change rapidly, people with autism may tend to withdraw their attention as a defense mechanism .
Autistic behavior can cause considerable emotional distress to parents and siblings. Perhaps children with autism sometimes vicariously share the negative emotions that their behavior gives rise to in others. This could create vicious circles that exacerbate autistic avoidance and familial suffering. (Williams, 1996 , has suggested that when an autistic person becomes preoccupied with his emotional state, another person in the room may sometimes have been the source of thEl emotion.) Interventions designed to break such hypothetic vicious circles might be therapeutic. Capps et al. (1993) asked adolescents with autism to watch vignettes of social behavior. These people with autism "appeared happy during portions of the vignettes in which the protagonist was happy and looked sad or distressed during portions of the vignettes that were most upsetting to the protagonist" (Sigman & Capps, 1997, p. 124) . Moreover, the autistic adolescents "showed far more facial affect while watching than did adolescents in the normal comparison group" (p. 124). They also appeared to be confused , despite their appropriate empathic responses. This seems consistent with the empathy imbalance hypothesis.
Laboratory Evidence Suggestive of Hypersensitive EE in Autism
APD and EEDD
APD
APD involves hedonism, an absence of guilt, freiquent lying, promiscuity, and emotional callousness (e.g., Cooper, 1994; Millon, Grossman, Millon, Meagher, & Ramnath , 2004) . The disorder is diagnosed in adults (but begins in childhood) and it is resistant to punishment. Many people with APD harm others and behave criminally. People with the disorder may have excellent communication skills or appear to be charming. They readily provide plausible rationalizations for their behavior.
Does APD Involve EEDD?
I hypothesize that EEDD tends to be part of APD. The predicted characteristics of EEDD seem to provide an accurate description of APD. APD is much more common in males than in females. The key features of APD suggest high CE ability and permanently low EE sensitivity. People with APD are often considered to be highly skilled in manipulating and deceiving other people (e.g., Harpending & Sobus, 1987) . This suggests a good understanding of other people's thoughts, emotions, and motivations. Providing plausible justifications for antisocial behavior is a defining part of APD. People with APD may be cognitively aware of others' emotions but they appear not to share vicariously those emotions. Thus there may be little motivational obstacle to harming people . Blair et al. (1996) compared the ability of APD patients with the ability of controls (people without APD matched for 10 and other variables) in an advanced test of CE o The APD patients provided correct judgments slightly more frequently than the controls and they used more mental state justifications than the controls. (The mean 10 of the control group was slightly higher than the mean 10 of the APD group.) Future studies might test how quickly people with APD can successfully perform CE tasks compared with controls.
Studies are likely to underestimate the mean CE ability of people with APD for at least three reasons. Firstly, APD sufferers with the highest CE ability may refrain from criminal behavior or avoid detection and thus not come into contact with researchers (see Murphy & Stich, 2000) . Secondly, people with APD may be resistant to experimenter effects: The desire of subjects to please researchers may often stem from EE sensitivity. (It might be worth investigating the influence of desired rewards on the CE performance of people with APD.) Thirdly, it is possible that people with APD sometimes choose to conceal the full extent of their CE ability.
There is evidence that people with APD lack EE sensitivity to the distress cues of others (e.g., Blair, Jones, Clark, & Smith, 1997) . Blair (Blair et aI., 1996 (Blair et aI., , 1997 has argued that APD is the result of a damaged violence inhibition mechanism (see also Murphy & Stich, 2000) . The concept of the violence.inhibition mechanism seems to have been inspired by classical ethological thinking about group selection and instinct (see Blair et aI., 1997; see Archer, 1992 , for a distinction between classical ethology and modern ethology). I suggest that the clinical features of APD indicate a general lack of EE rather than a specific insensitivity to distress cues. EE sensitivity to just the positive emotions of others would still provide a partial basis for prosocial behavior. If APD involves EEDD, then people with APD should share neither the sadness nor the happiness of others. There is evidence that autistic people react both to the distress cues of others (see Blair et aI., 1996) and to the happiness of others (Capps et aI., 1993) .
APD as an Alternative Developmental Strategy
It seems likely that APD can be an alternative developmental strategy triggered in genetically susceptible individuals by certain cues (e.g., abuse or parental absence) in the rearing environment. The patterns of behavior associated with APD have sometimes bel9n viewed as functional (e.g., Harpending & Sobus, 1987; Murphy & Stich, 2000; Stevens & Price, 1996) . According to this perspective, people with APD are free-riders or cheaters who follow specific strategies. Nonreciprocal behavior patterns may be functional in certain circumstances and all that may be needed to facilitate such behavior is a shift from balanced empathic development to EEDD. Successful free-riders probably need good CE understanding (see Harpending & Sob us, 1987) in the absence of EE sensitivity.
Interaction of EE and CE in Early Development
EE sensitivity may trigger the development olf CE in normal infants. Intersubjectivity and social referencing are early Igrades of CE (Whiten, 1994) and these processes often involve emotion sharing between infant and mother (see Hobson, 1994) . People with APD, at the very least, do not have a CE deficit (see Blair et ai., 1996) . Therefore, if EE is necessary for CE development, then people with APD must have had EE sensitivity as infants (perhaps losing it in response to abuse or neglect during a sensitive phase of development). If people with APD did not have EE as infants, then EE is not necessary for CE development.
Schizoid Personality Disorder and GEDD
Schizoid Personality Disorder
Schizoid personality disorder involves a strong preference for being alone (see e.g., Cooper, 1994; Stevens & Price, 1996; Wolff, 1995) . People with schizoid personality disorder havE9 been described as unable to experience social warmth or to have dElep feelings for others. They seem to be indifferent to the praise and criticism of others. People with schizoid personaltiy disorder have difficulty understanding social interaction and they unintentionally disregard social conventions. They tend not to communicate their thoughts and emotions. They may struggle to understand morality and they may sometimes harm others.
Does Schizoid Personality Disorder Involve GEDD?
I hypothesize that GEDD tends to be part of schizoid personality disorder. The predicted characteristics of GEDD provide a moderately accurate description of this personality disorder. People with schizoid personality disorder do have an empathic impairment (see Wolff, 1995) . Moreover, the characteristics of this disorder are suggestive of both an EE impairment and a CE impairment. Children with schizoid personality disorder are less disabled than autistic children (although this may be partly due to 10 differences) and there is evidence that they may have less awareness of others' emotions than autistic children (see Wolff, 1995; Millon et ai., 2004) . Schizoid personality disorder and Asperger syndrome can be difficult to distinguish. Wolff (1995) has argued that some children diagnosed with Asperger syndrome have high-functioning autism but that others actually have schizoid personalities. Tantam (1991) has suggested that there is a subgroup of Asperger syndrome which includes individuals with a degree of empathy and a subgroup of Asperger syndrome which includes callous individuals. The former individuals may have a form of CEDD and the latter individuals may have GEDD. It also seems possible that severe cases of GEDD are diagnosed as pervasive developmental disorder.
Williams Syndrome and GESD
Williams Syndrome
Williams syndrome is a rare genetically based neurodevelopmental disorder. It involves cardiac abnormalities, certain cognitive deficits, linguistic skill, and hypersociability (see Bellugi & St. George, 2001; Semel & Rosner, 2003) .
Does Williams Syndrome Involve GESD?
I hypothesize that GESD tends to be part of Williams syndrome. The predicted characteristics of GESD seem to be an accurate description of many psychological aspects of Williams syndrome. According to Bellugi and St. George (2001, p. xiii) , "it is difficult to grasp their sophistication with language, their connection to their own emotions, and their ability to express those emotions without actually talking to someone with Williams syndrome." There is evidence that people with the syndrome are compassionate and have high EE sensitivity (see e.g., Jones et aI., 2001) . They can seem "almost psychic with their uncanny knowledge and responsivity to the feelings and circumstances of others" (Semel & Rosner, 2003, p. 202) . People with Williams syndrome are concerned about injustice and oppose antisocial behavior. The syndrome also provides evidence of the problematic side of high EE sensitivity. People with Williams syndrome can become preoccupied by the suffering of others and they often worry about the welfare of friends, relatives, and even strangers (Semel & Rosner, 2003) . Thus, the EE responsiveness of people with the syndrome does seem to be somewhat indiscriminate.
The linguistic skills, social skills, and wit of people with Williams syndrome suggest high CE ability. Furthermore, people with the syndrome are often able to manipulate social situations (Semel & Rosner, 2003 ). Storytelling and interview task studies have found that people with the syndrome make rich use of empathic markers, audience hookers, and evaluative comments (see Jones et aI., 2001 ). An initial storytelling study of adolescents with Williams syndrome found that they frequently made inferences about the characters' mental states; a later study of children with the syndrome found them to use more social engagement devices than the normal controls (see Jones et aI., 2001) . Children with Williams syndrome tend to engage frequently in social referencing. They can usually pass false belief tasks and many can pass second-order belief tasks (see Semel & Rosner, 2003) . Overall, the evidence suggests that Williams syndrome does involve high CE ability but the evidence is not conclusive. One possibility is that the syndrome does involve an overdeveloped CE system but that the intellectual deficits in the syndrome impinge on aspects of CE activity. (Indeed, it is possible that excessive empathic fascination with the social world hampers intellectual development.) Another possibility is that traditional theory of mind research tends to underestimate the CE ability of people with Williams syndrome.
Williams Syndrome and Autism
Williams syndrome and autism appear to be overlapping disorders: Some children are diagnosed with both disorders (see e.g., BaronCohen & Bolton, 1993; Semel & Rosner, 2003) . The empathic sensitivity and hypersociability of Williams syndrome have been contrasted with the apparent lack of empathy and hyposociability of autism (Jones et aI., 2001; Semel & Rosner, 2003) . Indeed, in these respects Williams syndrome and autism appear to be opposite disorders. If autism really does involve a general lack of empathy then it is puzzling that autism and Williams syndrome merge in some children. However, if both disorders involve EE hypersensitivity, then it makes more sense that they overlap.
Conclusion
The relationship between understanding others' minds and the vicarious sharing of emotion is a basic issue in human evolution . I have presented arguments about how one might expect natural selection to act on empathic individuals. I have hypothesized that empathy involves two separable, complementary systems. This simple model led me to predict the developmental possibility of four main empathy disorders. I have described two of the disorders as empathy imabalance disorders and the other two as general empathy disorders.
I have hypothesized that the CE and EE systems of males have increased separability relative to females and I have outlined an experiment that could test this hypothesis. I have suggested that the male brain is particularly vulnerable to the development of empathic imbalance. Key predictions are that people with autism have hypersensitive EE and that autism and APD are opposite empathy imbalance disorders. I have also hypothesized that people with schizoid personality disorder (and some people with Asperger syndrome) have a general empathy deficit and that people with Williams syndrome have a general empathy surfeit.
This article is an exercise in exploratory theorizing and it provides an alternative to Baron-Cohen's (2002) extreme male brain theory of autism. I have cited some empirical studies that are consistent with my hypotheses but there is currently a lack of evidential support for some of my arguments. Essentially, I have used ideas about the relationship between CE and EE to make predictions. Empirical research is needed to test these predictions. I hope researchers interested in empathy and its disorders will find this article stimulating.
